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COMPLETE SPECIFICATION 

Power Transmission Belt 



We, The Gates Rubber Company, a cor- 
poration organized under the laws of the State 
of Colorado, United States of America, of 999, 
South Broadway, Denver, Colorado 80217, 
United States of America, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment : — 

This invention relates to improvements of 
power transmission belts and more particu- 
larly, to power transmission belts designed to 
operate in conjunction with multiple groove 
sheaves. The belt is especially adapted for use 
in heavy duty applications wherein because of 
the particular characteristics of the drive, vi- 
brations and whipping action may be imparted 
to the power transmitting element. As can be 
perceived when such vibrations are imparted 
to a drive wherein a olurality of belts are uti- 
lized to transmit the power, the vibration can 
cause the belts to turn over or may cause -the 
belt to whip thereby throwing off adjacent 
belts. 

Some cases of prior art describe variations 
,n tying together a number of belts in order 
to operate in unison over a sheave having mul- 
tiple grooves. In spite of these disclosures, 
there is a remarkable lack of any successfully 
commercial adaptation of these disclosures. 
One reason is that when such belts are tied 
together according to the prior art, they are 
done so in such a manner as to require the 
entire belt to act as a unit component. In rea- 
lity, therefore, the belt lost all of the advan- 
tages of each unit operating as a V-type trans- 
mission belt with each supplying its own wedg- 
ing action in order to transmit the maximum 
amount of power. The net result was that the 
multiple drive was convered to a flat drive 
merely having guiding grooves. Consequently, 
this invention covers a particular design 
mechanism for tying the individual belts to- 
gether in a manner to retain the advantages 
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of single V-belts, but yet unifying the elements 
to act as a single power transmission drive. 

Another attributing measure which might 
have led to the absence of a commercially suc- 
cessful belt, in spite of the teaching of the 50 
prior art, is that perhaps too much latitude 
was given in tying the belts together. Each 
belt, therefore, acted in its own individual 
manner with no successful method of coordi- 
nating the belts. Perhaps this approach was 55 
the wisest one in that it is certainly more desir- 
able to retain the wedging action of each belt 
independently of the other even if the belts 
cannot be coordinated. On the other hand, one 
must have some degree of unity in order to 60 
prevent the belts from interacting with one an- 
other in a detractive mechanical manner there- 
by reducing the efficiency of any one driving 
unit. Generally, what happened with belts of 
this design was that eventually the belts would 
separate and indeed act as individual units. 

In the present invention there has been 
found a successful method of tying the belts 
together to coact and transmit as a unit with- 
out detracting mechanically from the advan- 70 
tages of the multiple drive. On the other hand, 
enough independence of the belts remains such 
that the mechanical features have not been 
destroyed to the extent that the belt has be- 
come and acts merely as a guided flat belt. 75 

The present invention seeks to provide an 
integrated power transmission belt which oper- 
ates as a coordinated unit, but maintains all 
of the desirable features of multiple belt drives 
of the V-type, and which is free from whip- 80 
ping or vibration, thereby eliminating the pos- 
sibility of part of the belt turning or rotating 
in the sheave thereby throwing the belt off the 
sheave. 

_ According to the present invention, we pro- 85 
vide a power transmission belt for incor- 
poration with a driving and a driven sheave 
rotatably mounted on substantially parallel 
shafts, said sheaves providing a plurality of 
sets of aligned V grooves, said belt comprising 90 
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a plurality of spaced-apart endless ribs of 
trapezoidal section adapted to mate with said 
sheave grooves, said ribs of trapezoidal section 
having upper tension sections, lower compres- 
5 sion sections and an intermediate neutral axis; 
a tie-band portion connecting the upper sur- 
face of said ribs of trapezoidal section, said 
tie-bands having physical properties of a resist- 
ance to transverse extensibility high enough to 
10 keep the belts from rotating around said 
sheaves independently of one another but hav- 
ing transverse extensibility of at least 1.0°/ 
when subjected to a lateral" force of 100 pounds 
per linear inch to allow the individual ribs of 
15 the belt to seat independently in the V grooves 
of the sheaves. Hence, it will be appreciated 
that the ribs of the belt are tied together with 
a tie-band having cords in an elastomeric gum 
material. The cords are placed substantially 
20 perpendicular to the direction of travel of the 
belts. The cords have a modulus great enough 
to tie the belts together in order to travel as 
a unit around the sheave and yet have a modu- 
lus low enough to allow the belts to act inde- 
25 pendently of one another in order to accommo- 
date themselves for sheave eccentricity, out- 
of-round and dimensional variations. Addition- 
ally, there is provided a sufficient degree of 
clearance between the land of the sheave be- 
30 tween the grooves and the bottom of the tie- 
band to accommodate belt seating and groove 
wear. There is further provided a vertical flat 
portion between adjacent belts in order to pro- 
vide the necessary degree of clearance_ such 
35 that the modulus of the tie-band alone is not 
depended upon to provide freedom between 
the belts to accommodate all inaccuracies of 
the sheave. As is so ofter the case with drives 
of this particular type, foreign elements such 
40 as rocks and cinders will lodge themselves 
between the land of the shave and the bottom 
of the tie-band. Sufficient clearance is given 
to allow such foreign material to travel around 
the sheave without adversely affecting the tie- 
45 band. It has been found that the modulus of 
the tie-band material is of a rather critical 
nature as is the clearance between the land 
of the sheave and the bottom of the tie-band. 
Both of these factors are completely lacking 
50 in the prior art. Yet the provision of these 
factors allows for a belt which has been found 
to be particularly well adapted for power 
transmission drives likely to encounter severe 
shock loading and vibration characteristics. 
55 Several embodiments of the invention are 
now described with reference to the accom- 
panying drawings in which : 

Figure 1 is a cross section of a multiple 
groove sheave and a belt showing the operative 
60 combination therebetween; 

Figure 2 is a cross section of a modification 
of the belt of Figure 1, having longitudinal 
arcuate portions between the belt ribs and 
longitudinal flat ribs between the arcuate por- 
65 tions; 



Figure 3 is a cross section of the preferred 
embodiment of the belt in which there is no 
band cover around the individual belt ribs; 

Figure 4 is a cross section similar to Figure 
3, but in which the embodiment has only 70 
longitudinal arcuate portions between the belt 
ribs; 

Figure 5 is a longitudinal section through 
one of the belts; and 

Figure 6 is a perspective view showing the 75 
configuration and relationship of a belt operat- 
ing under a driving and a driven sheave. 

As seen from the figures, a belt 10 embody- 
ing the principles of this invention has laterally 
spaced ribs 11 passing longitudinally around 80 
the inner circumference of the belt. The ribs 
111 are separated by laterally spaced grooves 
12. Generally the ribs of the belt are truncated 
at the bottom portion by a side 13 which is 
substantially parallel to the top of the belt. 125 
When such a belt 10 is used in a sheave 114 
having a plurality of grooves 15, the driving 
surfaces 16 of the ribs 11 engage the driving 
surfaces 17 of the grooves 15 of this sheave 
14. 130 

A typical embodiment of the belt 10 com- 
prises a compression section 18 which is com- 
posed of standard high modulus stock such as 
loaded gum or fiber reinforced rubber. Imme- 
diately above the compression section il8 is the 85 
neutral axis 19 in which is placed tensile 
members 20. The tensile members generally 
are a plurality of longitudinally spaced cords 
embedded within overcord 21 and undercord 
22 which act as a supporting member for the 06 
tensile members 20. The cords 20 may be of 
cotton, rayon, nylon, polyester, wire or any 
other suitable material depending upon the 
characteristics necessary for transmitting 
the power. The overcord 21 and undercord 22 95 
is generally a gum rubber suitably loaded with 
fiber or other reinforcing material in order to 
provide the necessary degree of support of the 
cords 20. The overcord 21 and undercord 22 
usually consist of an elastomer compounded 100 
differently from either the compression section 
18 or tension section 23. It is a discrete volume 
of rubber placed between the cords 20 and 
the compression and tension sections and acts 
further to bond the cords to the body of the 105 
belt in a unitary manner. It should be realised 
that throughout this invention whenever the 
term "rubber" is used, it refers to natural or 
synthetic rubber or rubber-like compounds nor- 
mally used in the V-belt art. The synthetic 110 
rubbers may include such materials as styrene- 
butadiene 'butadiene-acrylic, nitrile copoly- 
mers, polychloroprenes, polyurethanes, polybu- 
tadiene.polyisoprene, or blends of these mat- 
erials with each other or with natural rubber. 115 

In this particular embodiment of this inven- 
tion, there is immediately over the overcord 
21 a tension section 23. The entire belt may 
be covered with a band 24 of suitable material 
such as rubberized fabric in order to protect 120 



the belt. The above components are generally 
present in all typical V-belts. The embodiment 
of this invention is culminated in a tie-band 25. 
The tie-band 25 comprises a plurality of spe- 

5 cial modulus cords 26 running in a direction 
transversely to the belts and substantially per- 
pendicular to the direction of travel of the 
belts. The cross cords 26 are generally embed- 
ded in a gum rubber section 27 and are further 

10 topped by a gum cover 28. One of the two 
elements of invention resides in the particular 
physical characteristics of the tie-band 25 as 
determined by the treatment and choice of 
material of the cross cords 26. Thus, it has 

15 been found that the tie-band 25 must act to 
unite the individual ribs 11 of the belt 10 and 
yet allow the ribs to accommodate inaccuracies 
in the dimension of the sheave. The inaccura- 
cies result either from sheave wear, seating or 

20 from manufacturing procedures. Each rib 11 
of the belt 10 must be allowed to act inde- 
pendently in order to accommodate its own 
seating in the groove 15 of the sheave and 
to allow the best possible wedging action of 

25 each individual belt such that there is a most 
effective driving action between the side 16 
of the belt and the driving side 17 of the 
sheave. 

Suitable material of the cross cords 26 is 

30 chosen and specially treated such that there 
is a cure shrinkage of preferably less than 
0.5%, but yet which must have a transverse 
extensibility of at least U 0 /. when subjected to 
a lateral pulling force of 100 pounds per linear 

35 inch. Perhaps this is more correctly expressed 
as a measure of the transverse modulus of the 
tie-band 25. Thus, if the tie-band were sub- 
jected to a lateral force and the strain or defor- 
mation of the tie-band in the transverse direc- 

40 tion were carefully recorded, one would get 
a ratio of the stress to the strain. This ratio 
defines the tsngent of the slope or transverse 
modulus of the tie-band. It has consequently 
been discovered that the modulus as defined 

45 by the tangent of the slope must be at least 
100 but less than 2,500. The modulus along 
1 any particular section of a single belt, however, 
must be fairly uniform in order that the belt 
may unitarily operate with fairly constant 

50 characteristics. 

A specific example is given for a fabric for 
incorporation into the belt as the tie-band 
component. A griege or untreated fabric con- 
sisting of cords comprising two strands of ny- 

55 Ion with the cord having a diameter of 0.023 
inches would exhibit a thermal force of from 
16 to 17 pounds per inch of width. This ther- 
mal force is approximately 6 pounds for each 
cord. The cure shrinkage of the greige fabric 

60 of this construction if 3.0% After treatment 
of this fabric by first dipping the fabric in 
a resorcinol / formaldehyde solution, the fab- 
ric is dried at 400° F. for 60 seconds with 
a force of 0.05 grams per denier applied to 

65 the fabric. A cord treated in such a manner 



then shows a cure shrinkage of 0.5%. The 
thermal force per inch of width is reduced to 
11 pounds which is equivalent to a thermal 
force of 0.4 pounds per cord. From this data 
it can be seen that the treated fabric shows 70 
a suitable extensibility allowing for a degree 
of latitude for conforming to irregularities of 
the sheave while still showing a proper degree 
of force necessary to retain the overall shape 
of the tie-band. Thermal force is defined as 75 
that amount of pull that a cord will develop 
in a 1,1.50 inch length of cord heated to 300°F. 
Of course, it is understood that materials other 
than nylon can be used for the tie-band. De- 
pending on the particular characteristics of the 80 
specific material, one or more strands may be 
necessary to form the cord of the tieband. 

Perhaps more should be said concerning the 
treatment of the tie-band material in order to 
obtain a tie-band having the required trans- 85 
verse modulus. It was stated that according 
to the material chosen, specific treatment 
would be necessary in order to obtain the de- 
sired characteristics. Basically one must 
obtain a thermally stable textile mat- 90 
erial for the lateral support since 
fairly uniform dimensional characteristics 
are necessary to support the belts as 
they are tied together. On the other hand, a 
moderate degree of extensibility is necessary 95 
to accommodate irregularities due to eccentric- 
ities of the sheaves or to sheave grooves which 
are irregularly worn. The tie-band essentially 
is composed of a plurality of parallel cross 
cords immediately adjacent to the next cord, 100 
all of which lie in the same direction, essential- 
ly 90° to the direction of travel of the belt. 
The tie-band acts as a unit. In order to obtain 
uniform material having the necessary charac- 
teristics, the tie-band is allowed no more than 105 
a 1% shrinkage in the transverse direction dur- 
ing the time that is is subjected to the elevated 
curing temperature of the belt. Testing has 
shown that the ideal cure shrinkage should be 
around 0.5% to be within the allowable toler- 110 
ance of the belt. 

As the tie-band cord shrinks during the cur- 
ing process, it builds up a thermal force per 
unit inch of belts along the transverse direc- 
tion. This thermal force is due to the contrac- 115 
tion of the cord since the cord material will 
tend to shrink at an elevated temperature. This 
thermal force ideally should be no greater than 
20 pounds per linear inch at a temperature 
of 300° >F. In spite of the low degree of ther- 120 
mal shrinkage the cured product must have 
a lateral extensibility of greater than 1% when 
subjected to a lateral force of 100 pounds per 
inch. It is felt that an extensibility of less than 
1% will not allow for the belt to conform to 125 
the irregularities of the sheaves. All of this 
is best stated, however, in terms of the trans- 
verse modulus as indicated above. 

It is thus felt that the transverse modulus 
is of prime importance. Another method has 130 



4 



1,184,997 



4 



been found in order to allow the necessary de- 
gree of transverse modulus. This is by the 
manner indicated in Figure 4. It will be noted 
that immediately above the rib portion of the 
5 sheave corresponding to the groove portion of 
the belt, the tie-band assumes an arcuate 
configuration. At this particular area the tie- 
band is radiused in an outward direction away 
from the sheave. This, in effect, allows for 
10 overcoming two difficulties. Immediately it 
will be seen that the tie-band has a built-in 
allowance for attaining the minimum amount 
of transverse modulus, namely 125 pounds per 
square inch in the transverse direction. One 
15 must, however, still maintain the necessary de- 
gree of rigidity in order to prevent the belts 
from riding too independently from one an- 
other. The belt must still act as a unit. In 
reality, one is allowing for irregularities of 
20 sheave dimension eccentricities of the sheave 
and wearing of the sheave grooves and this 
degree of transverse freedom is to accommo- 
date all of these irregularities. One, however, 
must maintain the transverse support and 
25 characteristic to assume that the belt will act 
as a unit. In order, however, to obtain the 
greatest degree of efficiency, each individual 
belt must be allowed to seat itself fully and 
transmit the greatest degree of horsepower due 
30 to the wedging action of the belt into the 
sheave groove. 

It was mentioned that the arcuate top belt, 
as shown in Figure 4, in essence accomplishes 
a second purpose. The second purpose was 
35 previously mentioned with the first type of 
belt. It is necessary that one builds into the 
belt a design feature to allow adequate clear- 
ance between the top of the sheave rib and 
the bottom of the tie-band during all periods 
40 of operation of the belt. In other words, one 
may have an adequate clearance with a new 
drive. However, as the sheave groove wears 
down, there is less clearance. Thus, if a belt 
has an anticipated life of 5,000 hours, one 
45 must allow for sheave groove wear and a 
consequent smaller clearance between the 
sheave rib and the bottom of the tie-band. 

Sometimes lack of clearance is due not only 
to wear, but to the irregularities of the sheave 
50 itself. Other times, especially in the type of 
application for which this belt is well adapted, 
as in a rock crusher, actual particles of mat- 
erial will become lodged between the top of 
the sheave rib and the tie-band. There is no 
55 degree of difficulty if the foreign material tops 
through the tie-band in isolated areas. How- 
ever, it is obvious that one must not allow 
the ribs of the sheave itself to top out through 
the tie-band due to the irregularities of the 
60 sheave. If this were allowed to happen, then 
the tie-band would be severed and the belts 
would separate. 

Actually, the factors that must be considered 
in determining proper clearance between the 
65 top of the sheave and the tie-band provide a 



complex consideration. It is one that is not 
easily resolved and is therefore based upon ex- 
perience and contemplated effects. Certainly 
the maximum tension that might be applied 
to the sheave would effect the depth to which 70 
the belt would seat in the sheave. Consequent- 
ly, in a given size belt if one were to experi- 
ence only 25 pounds tension on the tight side 
of the belt, there would be far less seating 
than if one were to apply, for instance, 400 75 
pounds of tight side tension. The difference 
conceivably could be as great as 0.020 of an 
inch. Another factor that should be considered 
is the tolerance of the width of the face 30 
of the rib on a particular sheave. If one were 80 
on the wide side of the tolerance, then a 
greater clearance between the sheave and the 
tie-band would result. On the other hand, if 
one were on the wide side of the tolerance 
of the groove 15 of the sheave, the belt would 85 
seat deeepr into the sheave and would have 
less clearance. 

As the belt underwent constant revolution 
around the sheave at a continued tension ac- 
companied by shock loads and surge powers, 90 
the amount of clearance would be decreased 
by a seating of the belting during its lifetime. 
A good portion of this deeper seating results 
from actual sheave groove wear during appli- 
cation of the power transmission drive. An- 95 
other factor that must be considered is the 
amount of clearance that must be provided at 
the time that the belt is installed to insure 
provision of adequate clearance during the 
normal file of the belt without topping out or 100 
having the face 30 of the sheave extend into 
the tie-band 25 of the sheave. All of these 
factors must be considered. Experience and 
mathematical consideration indicate that as 
much as 0.100 inch clearance must be provided 105 
in some drives depending on the tight side ten- 
sion and the size of the belt. Generally, how- 
ever, a clearance of 0.080 inches would be 
sufficient to accommodate most normal drives. 

It has been found that the best manner of 110 
providing for adequate clearance is to incor- 
porate a vertical flat portion 29 on the portion • 
of the belt immediately below the tie-band and 
between each belt rib. This is done between 
each belt and actually a vertical clearance is 115 
provided which is co-extensive with the top 
of each of the sheave ribs. Actually, a far 
smaller degree of clearance would be provided 
if instead of providing the vertical land 29, 
the sides of the belts were allowed to continue 120 
in a convergent direction to each ether in the 
form of an inverted V. Thus, the clearance 
between the top of the ribs of the sheave and 
the bottom of the tie -band assumes a rectangu- 
lar cross section with the top side radiused 125 
in an outward direction rather than a triangu- 
lar cross section. In this manner, the ultimate 
degree of clearance is allowed, and it has been 
discovered that this one feature provides as 
_ i_ j »i t..i -,,-.;„ n/i 



tenance of the characteristics of the 
alone. 

It is therefore obvious how the arcuate top 
belt allows even a greater degree of clearance 
since the cross section of the clearance between 
the belt and the top of the sheave rib has an 
upper radiused side substituted for the sub- 
stantially horizontal side of the first species, 
m J he a FF a1:e configuration also provides for 
w a hinge line or a flexing line which provides 
some greater degree of accommodation of the 
belt to sheave irregularities. It cannot be 
overemphasized that even though the belt must 
be adequately tied together in order to elimi- 
nate individual turning over of the belt or indi- 
vidual vibration of the belt, that each belt must 
also be allowed to operate more or less inde- 
pendently within the sheave to a degree great 
enough to allow a maximum degree wedgine 
M but to prevent the belts from interacting 
against one another in an adverse manner. 

Another version of the arcuate top belt is 
indicated by Figure 2 wherein longitudinal ribs 
are provided between the arcuate section of 
25 the tie-band. These longitudinal ribs do not 
aflect the transverse extensibility of the tie-band 
since they are generally formed of a rubber 
composition. However, it does provide for a 
, n fff tur ? which is desirable when a back-side 
w idler is run on the belt. The back-side idler 
of course bears down on the top surface of 
the tie-band in order to provide a means of 
taking up excessive slack or to provide a 
greater degree of tension in the belt. The back- 
35 side idler may also be an additional means 
for controlling the vibration of the belt itself. 
In order to provide a more stable surface on 
which the back-side idler may ride, the longi- 
tudinal ribs between the arcuate sections are 
40 provided with an essentially flat or horizontal 
outer surface. It is interesting to note that not 
only does the configuration of the ribs provide 
for a more stable surface, but because there 
is area for deformation of the rib between the 
45 longitudinal upper ribs and because the ribs 
are of a somewhat softer material than (the 
other portions of the belts, the. ribs themselves 
may absorb stresses being transmitted through 
the back-side idler. 
50 It has been found that for certain abrasive 
types of applications, it is helpful to encompass 
the entire belt with a covered sheath or band 
material 24 of a suitable material which exhib- 
„ 2?, . ™ s S reate st degree of abrasion resistance. 
55 This will prevent pitting and tearing of the 
compression member and will tend also to pro- 
tect the tensile member from becoming dis- 
lodged from the body portion of the bek A 
suitable band material 24 is described in 
60 United States Letters Patent No. 2,519,590 
which describes a "bias-cut" cover in which 
the cover comprises an exposed woven fabric 
m which the warped and weft threads are dis- 
posed at an angle greater than 47.5°, but less 
65 than 75° to the longitudinal axis of the belt 
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It has been found that a cover of this 
configuration retains excellent flexibility, but 
yet provides good protection to the compres- 
sion and tension sections of .the belt. 

Since this particular type of belt is generally 70 
associated with rather large horsepower re- 
quirements, it is desirable to design the belt 
to encompass as much support as possible to 
keep the belt from tending to seep into the 
sheave into the center while hanging to the 75 
sides at the edge portions. Some belts will tend 
to do this under heavy horsepower loading 
and consequently assume a curved configura- 
tion of the tensile portion in such a manner 
as to curve toward the bottom of the sheave. 80 
This, of course, is undesirable since there is 
an unequal load distribution on the various 
tensile members. One method that has been 
employed to overcome this type of difficulty 
is to design the top of the belt with an arched 85 
top such that the top is radiused outwardly 
in relation to the axis of the sheave. This 
arched top tends to give increased support to 
the tensile members and resists any force 
which tends to pull the tensile member toward 90 
the bottom of the sheave. 

From the foregoing, it can be readily com- 
prehended that the belt of this invention does, 
in reality, allow for the maximum degree of 
wedging in order to attain the utmost degree 05 
of efficiency of each power transmission belt. 
On the other hand, the belt operates as a unit 
and prevents individual belts from flipping out 
or turning over or forcing adjacent belts to 
become dislodged from the sheave. There is lno 
accordingly a uniformity in the belts and is 
a remarkable degree of control by the trans- 
verse tie-band. There is, however, also enough 
flexibility to allow for adequate clearance be- 
tween the top of the ribs of the sheave and 105 
the bottom of the tie-band and to allow irre- 
gularities due to wear of the sheave. These 
features allow for a description of the load 
to an even degree and will not only allow for 
the irregularities of the sheave but will provide HO 
for even wear and longer life 
WHAT WE CLAIM IS: — 
■1. A power transmission bek for incor- 
poration with a driving and a driven sheave 
rotatably mounted on substantially parallel 115 
shafts, said sheaves providing a plurality of 
sets of aligned V grooves, said belt comprising 
a plurality of spaced-apart endless ribs of 
trapezoidal section adapted to mate wkh said 
sheave grooves, said ribs of trapezoidal section 120 
having upper tension sections, lower compres- 
sion sections and an intermediate neutral axis; 
a tie-band portion connecting the upper sur- 
face of said ribs of trapezoidal section, said 
tie-bands having physical properties of a resist- 125 
since to .transverse extensibility high enough to 
keep the belts from rotating around said 
sheaves independently of one another but hav- 
ing transverse extensibility of at least 1.0°/ 
when subjected to a lateral force of 100 pounds 130 



per linear inch to allow the individual ribs of 
the belt to seat independently in the V grooves 
of the sheaves. 

2. A belt according to claim 1, in which 
5 the tie-band is an elastomeric material having 

an extensibility of at least 1.0% when subject- 
ed to a lateral force of 100 pounds per linear 
inch. . 

3. A belt according to claim 1 or 2 in which 
10 the tie-band is a fibre loaded elastomeric mat- 
erial. 

4. A belt according to claim 1 or 2 in which 
the tie-band is comprised of individual cores. 

5. A belt according to claim !l or 2 in which 
15 the tie-band is a fabric. 

6. A belt according to any one of the pre- 
ceding claims, in which the tie-band has a 
transverse modulus of at least 100 but less than 
2500 pounds per square inch. _ 

20 7. A belt according to any one of Claims 
1—6, in which each of said trapezoidal sec- 
tions is spaced by a vertical flat portion ex- 
tending at one end from the bottom portion 
of said tie-band and terminating at the other 

25 end at least at the tension section of the belt. 

8. A belt according to Claim 7, in which 
the portion of the tie-band above each vertical 
flat portion is looped in an outer convex con- 
figuration on the upper surface of the tie-band. 

30 9. A belt according to Claim 7 or 8, having 
at least one resilient rib, said rib being dis- 
posed between each of said looped portions 
of the tie-band running in a circumferential 
direction of the belting. , 

35 10. A belt according to any one of Claims 
1—3, in which the tie-band comprises a plura- 
lity of cords in an elastomeric body, said cords 
being placed at substantially a 90° angle to 
the longitudinal direction of the power trans- 

40 mission belt and said cords having a cure 
shrinkage of less than 1.0 and said tie-band 
having a transverse extensibility of at least 
1.0% when subjected to a lateral force of 100 
pounds along a linch strip of said tie-band. 

45 11. A belt according to Claim 10, in which 
said tie-band integrally connects the top sur- 
face of said trapezoidal sections and a vertical 
flat portion separates each of said trapezoidal 
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sections and said vertical flat portion extending 50 
at one end from the bottom surface of said 
tie-band and terminating at the other end at 
least at the tension section of the belt. 

12. A belt according to any of claims 1—8 
or Claim 10 or .1 1, in which each of said trape- 55 
zoidal sections separated by the vertical flat 
portion of said belt has a separate convex up- 
per tension surface. . 

H3. A belt according to any one of Claims 

1 (12, in which the trapezoidal sections of the 60 

belt are banded with at least one ply of fabric. 

14. A belt according to any one of Claims 
10 — il3, in which said cords of the tie-band 
independently have a heat shrinkage factor of 
less than 11.0% and have a thermal force per 
unit inch of tie-band of not greater than 20 
pounds at 300°F. and having an extensibility 
of at least 1.0% when subjected to a lateral 
force of 100 pounds per linear inch of the 
lateral edge of the tie-band. 

il5. A belt according to any of the preceding 
Claims, wherein said tie-band is relatively re- 
silient to allow the trapeoziodal sections auto- 
matically to compensate for eccentricity and 
dimensional irregularities of the sheaves during 
rotation of said sheaves. . 

16. A power transmission belt substantially 
as hereinbefore described with reference to 
Figure 1 of the accompanying drawings. 

17. A power transmission belt substantially 
as hereinbefore described with reference to 
Figure 2 of the accompanying drawings. 

18. A power transmission belt substantially 
„„ u.^.'r.K^fm-A Hpcrrihprf with reference to 



18. A power transmission ucii. jui»uu 1U » 
hereinbefore described with reference 

Figure 3 of the accompanying drawings. 

19. A power transmission belt substantially 
as hereinbefore described with reference to 
Figure 4 of the accompanying drawings. 

20. A power transmission belt substantially 
as hereinbefore described with reference to 
Figure 1 or 2 or 3 or 4 and 5 and 6 of the 
accompanying drawings. 

For the Applicants, 
CARPMAELS & RANSFORD, 
Chartered Patent Agents, 
24 Southampton Buildings, 
Chancery Lane, London, W.C.2. 
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